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CENTRALIZED SWITCHING SYSTEM AND METHOD IN A RING NETWORK 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates generally to the field of telecommunications, and more particularly 
to centralized switching system and method in a ring network. 

5 BACKGROUND OF THE INVENTION 

Metropolitan or regional access networks are typically optical networks having a ring 
configuration. These access networks may serve telecommunications customers in a portion of or an 
entire metropolitan area. The access networks connect customers and distribution networks to the 
backbone network. Each access node in the access network includes an optical add-drop multiplexer that 
10 incorporates a switching element to add or drop specific optical wavelengths. In this conventional 
implementation, each access node in the network has access to all of the wavelengths and connectivity to 
all other access nodes in the access network. 

SUMMARY OF THE INVENTION 

It has been recognized that the inclusion of a switching element in each access node of the access 
network carries a significant cost. The present invention provides for a system and method for centralized 
switching in an access network where only one specialized node in the network includes a switch for 
routing the signals. 

In accordance with an embodiment of the present invention, a network includes a plurality of 
nodes coupled to one another, each node operable to add/drop a plurality of signals, and an aggregation 
node having a switching element coupled to the plurality of nodes, the switching element operable to 
route the plurality of signals from a source node to a destination node. 

In accordance with another embodiment of the present invention, an optical access network 
includes a plurality of nodes coupled to one another in a ring configuration, each node operable to 
add/drop a plurality of optical signals, and an aggregation node having a switching element coupled to the 
plurality of nodes in the ring configuration. The aggregation node is operable to route optical signals 
from a source node to a destination node using the switching element. 

In accordance with another embodiment of the present invention, an optical access network 
includes a plurality of nodes coupled to one another in a ring configuration, each node having an optical- 
to-electrical converter operable to convert optical signals to electrical signals for termination, and an 
electrical-to-optical converter operable to convert electrical signals received by the node to optical signals 
for transmission in the network. The network further includes an aggregation node having a switching 
element coupled to the plurality of nodes in the ring configuration, the aggregation node having an 
optical-to-electrical converter operable to convert optical signals to electrical signals for termination or 
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switching by the switching element, and an electrical-to-optical converter operable to convert electrical 
signals to optical signals for transmission to a node in the access network. 

In accordance with another embodiment of the present invention, a network includes a plurality 
of nodes coupled to one another, each node operable to receive a plurality of signals from outside the 
5 network, transmit the plurality of signals within the network, and send the plurality of signals out of the 
network. The network also includes an aggregation node having a switching element and coupled to the 
plurality of nodes in a ring configuration, the aggregation node being operable to route the plurality of 
signals from a source node to a destination node in the network using the switching element. 

In accordance with yet another embodiment of the present invention, a method of routing signals 
10 in a ring access network includes the steps of receiving a plurality of signals at a source node, where the 
source node coupled with a plurality of network nodes in a ring configuration, routing the plurality of 
signals to an aggregation node, switching the plurality of signals by a switch in the aggregation node from 
source paths to destination paths, and routing the plurality of signals to a destination node in the network 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the present invention, the objects and advantages thereof, 
reference is now made to the following descriptions taken in connection with the accompanying drawings 
in which: 

FIGURE 1 is a simplified diagram of a conventional access ring network; and 
20 FIGURE 2 is a simplified diagram of an embodiment of an access ring network with centralized 

switching according to the teachings of the present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The preferred embodiment of the present invention and its advantages are best understood by 
25 referring to FIGURES 1 and 2 of the drawings, like numerals being used for like and corresponding parts 
of the various drawings. 

FIGURE 1 is a simplified diagram of a conventional access ring network 10. Network 10 
includes a plurality of access nodes 12-17. Each access node includes an optical-to-electrical converter 
20-26 for converting the optical wavelengths into electrical signals, a demultiplexer 28-33 for 

30 demultiplexing the electrical signals, and a switching element 35-40 for routing the signals and 
add/dropping customer traffic. Each access node also includes a multiplexer 42-47 coupled to the 
switching element to multiplex signals that are destined for another access node in the network, At each 
node, the multiplexed signals are converted by an electrical-to-optical converter 48-53 and transmitted to 
a destination node in the network. As discussed above, implementing access network 10 is cost 

35 prohibitive because each access node includes a switching element. 
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FIGURE 2 is a simplified diagram of an embodiment of an access ring network 60 with 
centralized switching according to the teachings of the present invention. Access ring network 60 
includes an aggregation node 62 and a plurality of access nodes 64-68. Aggregation node 62 includes a 
switch element 70 such as a cross-bar switch. Aggregation node 62 further includes optical-to-electrical 
5 converter and multiplexer 72 for terminating all wavelengths and passes them electrically to switch 70 for 
routing. Switch 70 switches certain traffic to another network node in another network, such as another 
aggregation node or to an access node in access network 60. Access nodes 64-68 each includes an 
optical-to-electrical converter 76-80, a demultiplexer 82-86, a multiplexer 88-92, and an electrical-to- 
optical converter 94-98, respectively. Optical signals may pass between the demultiplexer and 

10 multiplexer at each access node to allow the traffic to continue to the next node in the access network. 
The links connecting aggregation node 62 and access nodes 64-68 may carry a plurality of wavelengths of 
optical signals bidirectionally. 

Because aggregation node 52 is the only network node that includes a switch element 70 for 
routing the signals, the connectivity between the access nodes in the network is no longer direct and is 

15 provided on a provisioning basis through the aggregation node. For example, in order for routing a signal 
from access node 67 to access node 65, a channel or wavelength 100 is provisioned between access node 
67 to aggregation node 62, and a second channel or wavelength 102 is provisioned between aggregation 
node 62 and access node 65. A path going in the opposite direction from node 65 to node 67 through the 
aggregation node may also be provisioned similarly. 

20 It may be seen that the cost for the overall access network is reduced significantly by eliminating 

the switching element from all but one network node. The present invention is applicable to any network 
that may be more economically implemented by using a central switching element to route traffic in the 
network rather than a distributed switching arrangement. 

While the invention has been particularly shown and described by the foregoing detailed 

25 description, it will be understood by those skilled in the art that various other changes in form and detail 
may be made without departing from the spirit and scope of the invention. 
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WHAT IS CLAIMED IS : 

1 . A network, comprising: 

a plurality of nodes coupled to one another, each node operable to add/drop a plurality of signals; 

and 

5 an aggregation node having a switching element coupled to the plurality of nodes, the switching 

element operable to route the plurality of signals from a source node to a destination node. 

2. The network, as set forth in claim 1, wherein the plurality of nodes and aggregation node 
are coupled in a ring configuration. 

10 

3. The network, as set forth in claim 1, wherein the plurality of nodes and aggregation node 
are operable to add/drop a plurality of optical signals and to transmit the optical signals to one another 
along a plurality of light paths. 

15 4. The network, as set forth in claim 1, wherein the aggregation node comprises an optical- 

to-electrical converter operable to convert the plurality of signals in the network from optical to electrical 
signals for switching by the switching element, and an electrical-to-optical converter operable to convert 
the switched electrical signals to optical signals for transmission to another node in the network. 

20 5. The network, as set forth in claim 1, further comprising a first light path having a first 

wavelength from the source node to the aggregation node and a second light path having a second 
wavelength from the aggregation node to the destination node. 

6. An optical access network, comprising: 

25 a plurality of nodes coupled to one another in a ring configuration, each node operable to 

add/drop a plurality of optical signals; and 

an aggregation node having a switching element coupledjo the plurality of nodes in the ring 
configuration, the aggregation node operable to route optical signals from a source node to a destination 
node using the switching element. 

30 

7. The network, as set forth in claim 6, wherein the plurality of nodes and aggregation node 
are operable to add/drop a plurality of optical signals and to transmit the optical signals to one another 
along a plurality of light paths. 
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8. The network, as set forth in claim 6, wherein the aggregation node comprises optical-to- 
electrical converters operable to convert the plurality of signals in the network from optical to electrical 
signals for switching by the switching element, and electrical-to-optical converters operable to convert the 
switched electrical signals to optical signals for transmission to another node in the network. 

5 

9. The network, as set forth in claim 6, further comprising a first light path having a first 
wavelength from a source node to the aggregation node and a second light path having a second 
wavelength from the aggregation node to a destination node. 

10 10. An optical access network, comprising: 

a plurality of nodes coupled to one another in a ring configuration, each node having an optical- 
to-electrical converter operable to convert optical signals to electrical signals for termination, and an 
electrical-to-optical converter operable to convert electrical signals received by the node to optical signals 
for transmission in the network; and 

15 an aggregation node having a switching element coupled to the plurality of nodes in the ring 

configuration, the aggregation node having an optical-to-electrical converter operable to convert optical 
signals to electrical signals for termination or switching by the switching element, and an electrical-to- 
optical converter operable to convert electrical signals to optical signals for transmission to a node in the 
access network. 

20 

11. The network, as set forth in claim 10, wherein the plurality of nodes and aggregation 
node are operable to add/drop a plurality of optical signals and to transmit the optical signals to one 
another along a plurality of light paths. 

25 12. The network, as set forth in claim 6, further comprising a first light path having a first 

wavelength from a source node to the aggregation node and a second light path having a second 
wavelength from the aggregation node to a destination node. 

13. A network, comprising: 
30 a plurality of nodes coupled to one another, each node operable to receive a plurality of signals 

from outside the network, transmit the plurality of signals within the network, and send the plurality of 
signals out of the network; and 

an aggregation node having a switching element and coupled to the plurality of nodes in a ring 
configuration, the aggregation node operable to route the plurality of signals from a source node to a 
3 5 destination node in the network using the switching element. 

5 
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14. The network, as set forth in claim 13, wherein the plurality of nodes and aggregation 
node are operable to add/drop a plurality of optical signals and to transmit the optical signals to one 
another along a plurality of light paths. 

15. The network, as set forth in claim 13, wherein the aggregation node comprises an optical- 
to-electrical converter operable to convert the plurality of signals in the network from optical to electrical 
signals for switching by the switching element, and an electrical-to-optical converter operable to convert 
the switched electrical signals to optical signals for transmission to another node in the network. 

16. The network, as set forth in claim 13, further comprising a first light path having a first 
wavelength from the source node to the aggregation node and a second light path having a second 
wavelength from the aggregation node to the destination node. 

17. A method of routing signals in a ring access network, comprising: 

receiving a plurality of signals at a source node, the source node coupled with a plurality of 
network nodes in a ring configuration; 

routing the plurality of signals to an aggregation node; 

switching the plurality of signals by a switch in the aggregation node from source paths to 
destination paths; and 

routing the plurality of signals to a destination node in the network. 

18. The method, as set forth in claim 17, further comprising: 

converting the plurality of signals from optical to electrical signals prior to switching the plurality 
of signals; and 

converting the switched plurality of signals from electrical to optical prior to routing to the 
destination node. 
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